A test is described in which adenovirus type 7 antigens are separated by two successive perpendicular applications of electrophoresis through agar, causing precipitin formation with cationic immune globulins. Three bands produced by adenovirus cultures distinguish among hexon, fiber, and penton antigens.
Several immunodiffusion techniques have been used to assay for adenovirus antigens. Immunoelectrophoresis has detected three antigens of type 5 (2, 3) . Immuno-osmophoresis (5, 16) has detected the same antigens with high sensitivity (6, 7) .
In this laboratory no double-diffusion or electrophoretic test demonstrated more than two antigens in type 7 preparations. The two-dimensional test described in this report, combining the sensitivity of immuno-osmophoresis with the antigen separation obtained by immunoelectrophoresis, revealed a third type 7 8 .0. After being clarified by centrifugation, these harvested materials were subjected to either equilibrium isodensity centrifugation in cesium chloride or rate-zonal centrifugation in sucrose gradients.
To concentrate soluble antigens, the virus materials were adjusted to a specific gravity of 1.30 with solid CsCl and centrifuged for 72 hr at 35,000 rev/min in the SW-39 rotor of a Spinco model L ultracentrifuge. For rate-zonal centrifugation, 0.5 ml of virus material was layered onto a 4.3-ml gradient of 10 to 25% sucrose in phosphate-buffered saline. The gradients were then centrifuged for 2 hr under the above conditions.
Fractions were collected dropwise from the tube bottoms and assayed for CF (18) , complete HA, and incomplete HA (9) activities with a Microtiter kit (Cooke Engineering Co., Alexandria, Va.). Rabbit antisera against adenovirus types 4 and 7 were obtained from Microbiological Associates, Inc., Bethesda, Md. The first (anti-type 4) was required for the detection of incomplete hemagglutinins. After suitable absorption (as described), the type 7 antiserum was employed directly in the electrophoresis studies.
For electrophoresis, baths containing a barbitoneacetate buffer (pH 8.6, u = 0.5; reference 14) from Colab Laboratories, Inc., were used. Microscope slides, 3 .25 by 4 inches (8.25 by 10 cm), were covered with 10 ml of 0.6% Ionagar no. 2 (Colab Laboratories) dissolved in this buffer. Sample wells (6 mm diameter) were cut in the agar and filled with antigen preparations. A potential of 5 v/cm of agar path length, at a current of 12 to 14 ma per slide, was applied for 2 hr at 4 C.
Troughs (40 by 1 mm) were then cut parallel to the direction of the run and filled with rabbit antiadenovirus type 7 serum. To remove nonviral-specific antibodies, this serum previouslywas absorbed by the agamma calf serum in which the HeLa cells had been grown. The equivalence ratios of calf serum to antiserum were determined by the method of Preer (15) . For immunoelectrophoresis, the slides were incubated at room temperature and antiserum was allowed to diffuse for 3 to 4 days. For two-dimensional immuno-osmophoresis, the slides were so oriented as to undergo electrophoresis at right-angles to the first run, with the antiserum troughs nearer the anodic side. The same potential was again applied for 4 to 5 hr. The slides were then washed for 5 days in saline solution, dried, and stained with amido black. Doublediffusion tests were run on slides covered with 1% Jonagar no. 2 dissolved in water or phosphatebuffered saline.
RESULTS
More than 90% of the CF and HA activities were found in the CsCl-banded fractions that had a specific gravity of 1.28 to 1.31. Table 1 shows the results of serological assays of fractions from rate-zonal centrifugation in sucrose gradients. Isopycnic-banded antigens and fractions 6, 9, and 11 from sucrose gradients were subjected to immuno-osmophoresis, and the resultant bands were numbered in order of appearance (Fig. 1) .
Band 1 was associated with group-specific CF activity and has been shown by electron microscopy (unpublished data) to be produced by type 7 hexons. Band 2 was associated with complete HA activity and was the only band formed by hemagglutinin partly purified byrate-zonal centrifugation. It was eliminated by treating the antigen with 0.1 %7 trypsin at 37 C for 1 hr or by heating it for 30 min at 56 C. Band 3 probably was formed by the fiber antigen; the precipitin was found near the meniscus, well above the CF antigen peak, after sucrose gradient centrifugation. Parallel experiments showed that HA-inhibitionconsuming antigen could be found in analogous fractions.
Immunoelectrophoresis of the same preparations and development with antiserum for 3 to 4 days resulted in the formation of only bands 1 and 2. Similarly, only two bands were visible after one-dimensional immuno-osmophoresis. The failure of the latter test to detect the third precipitin may have been due to absorption of cross- (1, 2) , the diffusion coefficient of the second precipitin was found to be 2.49 X 10-7 to 2.82 X 10-7 cm2/sec, close to the value of 2.6 X 10-7 cm2/sec obtained for type 5 pentons (2) . During electrophoresis, the type 7 antigen (penton) migrated somewhat faster than that of type 
